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1) The present work is preceded by an earlier one: RAABE Zdz. „Z ba- 
dan nad rodzina Hysterocinetidae DIESING — Etudes sur la famille Hysterocine- 
tidae DIESING* published in Polish in Sprawozd. Tow. Nauk. Warsz., Warszawa, 
39, 1959. This second work discusses all the problems dealt with in the pre- 
vious paper and contains, in addition, a few new chapters on systematics and 
morphology. It was finished, and prepared to print'in 1959, but was burnt in 


Warsaw during the war. It now appears under the previous form. 
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INTRODUCTION 


Recent investigations carried out by several authors on parasitic 
ciliates led ‘to an explanation of many morphological and biological 
problems and allowed a more detailed taxonomy of the groups. : As 
regards Holotricha, these investigations contributed considerably to the 
knowledge of representatives of the suborder Astomata CEPEDE a group 
which outlines itself distinctly, being however, most certainly, of 
a polyphyletic origin. Due to these investigations an interesting sub- 
order Apostomea CHATTON & LWOFF has been discovered and a vast 
material concerning the suborder T'higmotricha CHATTON & LWOFF 
could be obtained. 

Nevertheless, there are several forms and groups of parasitic 
ciliates hitherto waiting for a more detailed description and classifi- 
cation. This applies to the parasitic ciliates found in the intestinal 
tract of Oligochaeta and Prosobranchia, which form the family Hy- 
sterocinetidae DIESIENG 1866. They constitute a very compact and 
uniform group, undetermined from the point of view of taxonomy, 
and they possess many morphological still unexplained features. This 
group was known rather as the family Ladidae CEPEDE 1910 or 
Ptychostomidae CHEISSIN, DIESING'S name being forgotten. They 
should, however, give place to that of Hysterocinetidae 6 
(JAROCKI — 1954 p. 175) on the basis of priority. 


It is the purpose of this paper to elucidate some morphological 
problems and to compare the family Hysterocinetidae DIESING with 
related groups. After establishing taxonomic criteria I shall take up 
a classification of the representatives of this family. 

Three species constitute the material on which my work is based. 
They are: - 

Hysterocineta paludinarum (STEIN), 

Hysterocineta cheissini sp. n., 

Ptychostomum saenuridis STEIN. 

Although I have made many attempts I could not find any 
other representatives of the genus Ptychostomum STEIN and therefore 
a considerable part of my work, particularly on taxonomy, is based 
on literature, taken, however, from a critical standpoint. The fact 
that two of the species of ciliates, examined by me, Hysterocineta 
paludinarum (STEIN) and Ptychostomum saenuridis STEIN, are typical 
species of their genus, . made my work easier, as their features are 
decisive in establishing systematic criteria, 
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j The material for my work was taken mainly from the Lake 
of Żarnowiec and a small river Płutnica, in Pommerania, from the 
districts of Warsaw (1936—38) and from Lake Wigry. Investigations 
at the Lake of Zarnowiec were carried out in July and August 1938 
under the auspices of the „Sea and Colonial League“ (Liga Morska 
i Kolonialna).1) The collected material was investigated in a summer 
camp of the League, in Lubkowo at the Lake of Żarnowiec, and in 
the Polish Museum of Zoology in Warsaw. For making possible my 
work in Pommerania I wish te express my indebtedness to the ,,De- 
partment of Sea Training for Youth“ which is incorporated in the 
„Sea and Colonial League“, and particularly to Prof. Dr. Stanisław 
SUMINSKI 2) and to the managers of the summer camp in Lubkowo. 
I am also indebted to my wife, Janina, for her constant and effe- 
ctive help in field and laboratory investigations. 


HISTORICAL REVIEW OF INVESTIGATIONS. 


Iavestigations on the representatives of the family Hysterocine- 
tidae DIESING date from 1860, when STEIN described the first spe- 
cies from the intestinal tract of Tubifex tubifex MÜLLER (Seanuris 
variegata HOFFM.) under the name of Ptychostomum saenuridis. Next 
year (1861) the same author gave a description of another ciliate ta- 
ken from the intestinal tract of Paludina impura DRAP. and Palu- 
dina similis DRAP. |= Bithynia tentaculata (L.) and Bithynia leachi 
(SHEPP.) on the terrain examined by STEIN], which he included in 
his genus Ptychostomum as Ptychostomum paludinarum. 


The latter species was excluded from the genus Ptychostomum 
by DIESING in 1866 and transmitted to a new genus Hysterocineta 
as H. paludinarum (STEIN ). At the same time DIESING established 
a new family Hysterocinetinea, including this genus. 


Quite independent of the above investigations, V EJDOVSKY'S 
description (1882) of a new species of ciliates from the intestinal 
tract of Phreatothrix pragensis (VEJD.), named Tada wrześniowsku, 
shows that he had not an exact idea of the morphology of this ci- 
liate (he regarded, for instance, the cytostome as the cytopyge, etc.) 


1) „Sea League" (Liga Morska) at present (compl. 1946). 

2) Prof. Dr Stanistaw SUMINSKI, biologist and organizer of Polish Youth 
Sea Training, was murdered by the Germans in the Extermiuation Camp of 
Auschwitz (Oświęcim) in 1945 (compl. 1946). 
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and his drawings represent Lada rather fantastically. Thus the data 
given by him could not indicate its systematic position, and they mis- 
led BUTSCHLI and CEPEDE in dealing with this species. 


In 1883 MAUPAS encountered a ciliate from the genus Ptycho- 
stomum STEIN in the intestinal tract of Tubifex tubifex MULLER 
(synonym given Tubifex rivulorum LAM.) from Algeria, which he 
considered te be P. saenuridis STEIN. 


BUTSCHLI mentions the described species in his monograph, 
„„Infusoria' (1887 — 1889), treating them. however, quite separately. 
He includes the genus Ptychostomum (with the species P. saenuridis 
STEIN) in the family Microthoracina WRZEŚN., suborder Aspirotri- 
cha BUTSCHLI, and as regards the species Hysterocineta paludinarum 
(STEIN) he suggests that it belongs to the genus Ancistrum MAUPAS 
(at present Ancistruma STRAND) and locates it in the same family. 
Regarding both these genera, BUTSCHLI makes clear the mistake 
of STEIN. who treats the sucker of these forms as the cytostome and 
the cytostome as the cytopyge (BUTSCHLI, p. 1709). i 


BÜTSCHLI places the species Lada wrześniowskii VEJDOVSKY 
quite separately and far in the system, including it, provisionally, 
however, in the family Opalinina STEIN, suborder Aspirotricha BUT- 
SCHLI, together with Opalina PURKINJE & VALENTIN, Opalinopsis 
FOETTINGER, Anoplophrya STEIN, Hoplitophrya STEIN and Disco- 
phrya STEIN. 


The genus Lada was treated similarly in 1910 by CEPEDE 
who placed it amongst Astomata in a separate family Ladidae CEPEDE 
comprising this genus only, next to the family Discophryidae CEPEDE 
(CEPEDE, p. 568). 

It is obvious that the systematic position of Lada, as given by 
these two authors, was a mistake which resulted from the description 
of VEJDOVSKY, who regarded the cytostome of the ciliate as the cy- | 
topyge, but did not consider, according to STEIN, the sucker to be 
the cytostome. Hence would result the conclusion that Lada is 
a species lacking a cytostome. 


During the years 1925—1935 many new species of ciliates be- 
longing to the discussed family were described. In connection, ho- 
wever, with the fact that the genus Hysterocineta DIESING had been 
entirely forgotten and that the synonyms Ptychostomum STEIN and 
Lada VEJDOVSKY missed the attention of writers, there arose many 


systematic divergencies. The species described were included in the 
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genus Lada VEJDOVSKY (after explaining mistakes in the description) 
or in the genus Ladopsis, created by CHEISSIN in 1928. 

Thus the following species from the genus Lada were descri- 
bed as: L. pygostoma ROSSOLIMO 1925, L. issa KIJENSKIJ 1925, 
L. vejdovskyi KIJENSKIJ 1925, L. tanishi MIYASHITA 1927, as well as 
L. assymetrica, L. baicalensis and L. elongata, described by CHEISSIN 
n 1928. 

ROSSOLIMO in 1925, STUDITSKY iu 1930 and CHEISSIN in 
1952 stated that the genera Ptychostomum STEIN and Lada VEJDO- 
VSKY were identical and all species described as Lada were included 
in the genus Ptychostomum. Subsequently several other species as: 
P. chattoni ROSSOLIMO 1925/26, P. rossolimoi STUDITSKY 1930, 
P. limnodrili CHEISSIN 1952 and P. bacteriophilum MIYASHITA 1955 
were described. 

From the genus Ladopsis CHEISSIN the following were taken 
under consideration: L. benedictiae CHEISSIN 1928 and Z. bithyniae 
NIKOLAJEWA 1929. The latter, according to JAROCKI (1954), is iden- 
tical with Hysterocineta paludinarum (STEIN). Thus, as both species 
correspond to one genus, the name Zadopsis CHEISSIN should be con- 
sidered as a synonym of Hysterocineta DIESING. 

JAROCKI also restored the former name Hysterocinetidae 
(= Hysterocinetinea DIESING) to denote the family instead of Ladi- 
dae CEPEDE or Ptychostomidae CHEISSIN (JAROCKI 1954). 

In 1955 HEIDENREICH made an attempt to bring order to the 
nomenclature of the genus Ptychostomum STEIN. He gave the correct 
definitions of the species: P. saenuridis STEIN, P. issum KIJENSKIJ 
and P. chattoni ROSSOLIMO = P. vejdovskyi KIJENSKIJ. He descri- 
bed a new species P. rhynchelmis HEIDENREICH and excluded as a new 
species P. iliodrili, the forms described by MAUPAS and ROSSOLIMO 
as P. saenuridis STEIN. In other works he described the species P. 
lumbriculi HEIDENREICH and included the ciliate described by AN- 
DRE as Anoplophrya simplex in the genus Ptychostomum. ‘The pro- 
blem of the definition of the species P. saenuridis STEIN, discussed 
by HEIDENREICH, has not been, however, sufficiently and properly 
elucidated. 

In 1958 BEERS described a new species from the genus Hy- 
sterocineta, viz., H. eiseniae BEERS from Kisenia lönnbergi and in 1959 
WICHTERMANN gave a description of a new species of Hysterocineta 
from Pontodrilus bermudensis. As I have not read his last work I will 


not take under consideration the species described in it. 
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THE CORRECT ORIENTATION OF THE BODY. 


The family Hysterocinetidae DIESING constitutes morphologi- 


cally a compact and uniform group. 


The body outline of the members of this family is oval with ` 
a varying elongation and tends to be flattened, particularly in the 


anterior portion [Fig. 1]. 


The anterior portion of one of 
the flat sides of the body is occupied 
by a thigmotactic, non-ciliated area, 
bearing the character of a sucker, 
! usually strengthened by myonemes. The . 
shape of the sucker corresponds roughly 
to that of a horse-shoe with strongly 
widened flanks extending posteriorly 
and which may in some cases come to- 
gether at their ends. Between these flanks 
lies a furrow - like depression which is, or 
is not, in contact with the surface of 
the remainder of the body. The floor 


of this hollow surface is lined with cilia. 


The peristome lies in the po- 
sterior part of the body on or near 
Fig. 1. 
representative of the family Hyste- 
rocinetidae DIESING. The ciliate seen 


Structure scheme of the 


the posterior margin and is supplied 


with several membranes, which are 


from the sucker margin. f-furrow- 
like depression, ac-sucker, li -rows 
of basal granules, ma-macronu- 
cleus, mi-micronucleus, vp-con- 
tractile vacuole, vn-food vacuoles, 


made up of rows of joined cilia. The 
cytostome is located at the end of the 
peristome. A usually well-marked cy- 
topharynx leads into the plasm. The 


cph - cytopharynx, ps - peristome, 


posterior, extended part of the body is 
mu-pseudomembranelles. 


filled with plasm containing food va- 
cuoles. This region is strictly demar- 
kated from the rest of the plasm and in some species (members of 
the genus Hysterocineta) it elongates anteriorly in the shape of one 
or two sharp arms. 


The oval macronucleus as well as the adjacent micronucleus 
are located approximately in the middle of the body. The contractile 


vacuole lies outside the macronucleus, among, or outside, the food 
vacuoles area [Fig. 1]. 
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“The fairly long cilia are evenly spaced and close to each other. 

The majority of authors investigating members of the fami)y 
Hysterocinetidae have mistaken the flattening of the body for the dorso- 
ventral one. The side on which the sucker is located was regarded 
as the ventral side. In this case the body margins would be lateral, 
the right one and the left. 

This was the opinion of DIESING (1866), CEPEDE (1910), 
KIJENSKIJ (1925), ROSSOLIMO (1925 — 26), MIYASHITA (1927), STU- 
DITSKY (1950), CHEISSIN (1932) and BEERS (1958) 

BUTSCHLI was the only author (1887 —89 p. 1709) who thought 
that the flattening was lateral. As the peristome was then located 
posteriorly aud the cytostome moved towards one of the margins, he 
regarded the latter as ventral and the sucker as located on the right side. 

Most of authors accepted the flattening as being dorso - ventral, 
which is, in my opinion, wrong. Similarly to the case of members of 
the genus Conchophthirus STEIN (RAABE 1933), they should be 
treated as lateral, which is evidenced by the ciliary system of the mem- 
bers of this family. This system, as concerning Hysterocinetidae, exhi- 
bits a division into two lateral parts bound together by means of two 
connections (Verknüpfungen — RAABE 1955) — an anterior and po- 
sterior one. This is characteristic of Conchophthiridae, ov Thigmo- 
phryidae, as well as of many other Holotricha. 

With regard to Hysterocinetidae, the anterior connection would 
be formed by the front margin of the thigmotactic area, which has 
the form of a sucker (similar to Conchophthiridae, although their thi- 
gmotactic area is of a different type). Rows from one side of the body 
run directly to this margin, while those from the other are connected 
to the margin by means of the surface net of the sucker (vide farther). 
This connecting area runs, as in the case of Conchophthiridae and 
other Holotricha, along the anterior margin of the body. 

The posterior connection of the body would be formed by the 
pseudomembranelles („undulating membrane“) of the peristome on the 
posterior border. Here also rows of both lateral parts of the system 
of basal granules from both sides come together, their regularity, ho- 
wever, being much less apparent. 

Thus on the grounds of an analisis of the ciliary system of the 
family Hysterocinetidae and on comparison with that of other Holo- 
tricha. (particularly of the families Conchophthiridae and Thigmo- 
phryidae — RAABE 1955 and 1936) the lateral flattenings ol these 


ciliates appear to be an evident matter. 
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"There remains only one problem to be solved, namely, which 
of the flat sides is the left and which the right one. This depends 
on the location of the peristome and the cytostome, that is, on consi- 
dering one of the body margins as ventral an the other as dorsal. 


In very many representatives of the family Hysterocinetidae 1) 
the cytostome, located, as a rule, on the posterior body margin, is 
obviously moved in the direction of the right side, when seen from 
the sucker aspect. Thus BÜTSCHLI (who had data concerning P. sae- 
nuridis STEIN) regarded the border near to which the cytostome lies 
as the ventral border, and consequently, the side on which the suc- 
ker is located as the right side of the body. 


The analysis of the peristome structure and stages of the forma- 
tion: of new peristomes during fission makes clear that this judgment 
is wrong. The peristome, in the form of a small channel provided with 
pseudomembranelles, runs along the posterior body margin — the 
orientation of the ciliate being as described above — to the left of 
the cytostome, which is located at the right end of the peristome. If 
we accept BUTSCHLI'S orientation, the cytostome would be in front 
of the peristome, this being improbable from the structural and func- 
tional point of view. 


It schould more probably assumed that the cytostome lies at the 
ead of the peristome and is a termination of the latter. The mar- 
gin towards which it is moved should be considered as the dorsal 
margin, while that where the peristome begins, as the ventral one. 
This view is confirmed by the peristome structure (vide farther) as 
well as by the fission processes of the members of the family Hyste- 
rocinetidae. 


The results of authors (except those of BEERS, whose drawings, 
however, may be treated as inexact) dealing with the fission problem 
of these ciliates are all in agreement with the fact that the 
peristome of the anterior filial individual is formed on the left mar- 
gin, the ciliate being oriented towards the observer, the sucker up- 
ward. This means that it is located on the margin opposite from 
that towards which, in many cases, the cytostome of the mature in- 
dividual is moved. On the grounds of the analysis of the peristome 
structure, I consider this margin to be ventral [Fig. 2]. 


') Especially in the following species: Ptychostomum saenuridis STEIN, P. 
chattoni ROSS., P. assymetrica (CHEISS. ), P. rossolimoi STUD., P. tanishi (MIY.), 
P. bacteriophilum MIY., P. simplex (ANDRÉ) and Hysterocineta benedictiae (CHEISS). 
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My observations are in entire agreement with these conclusions. 
The fission narrowing of the members of the family Hysterocinetidae 
is oblique and extends towards the posterior portion near the peristo- 


me. The peristome of the maternal organism at this time moves 
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Fig. 2. Following fission stages of Hysterocineta, 


away towards the ventral border, remaining however, as I have stated 
in oposition to other authors (vide farther), undivided, and it be- 
comes the peristome of the posterior individual. The peristome of the 
anterior individual is formed near the former one, somewhat before 
it, and as the fission narrows it moves forward and remains on a nar- 
row stripe of the anterior individual, which has been cut off due to 
the oblique fission. Simultaneously with the contraction of the pro- 
jecting strip the peristome gradually moves to the anterior region, 
remaining however, on the margin of the body. 

Thus it is in the fission stage that the peristome occupies its 
primary ventral position. which may be later changed into a dorsal 
one, due to a movement along the posterior margin. !) 

Summarising the results of the above statement the following 
may be said: the peristome lies in the posterior of the ventral mar- 
gin or on the posterior margin of the body, showing a tendency to 
move in the dorsal direction. In connection with this the cytostome, 
which lies in the posterior portion, moving gradually with the move- 
ment of the peristome, is in some species distinctly moved on the dor- 
sal margin. During fission the peristome of the ciliate tends to lo- 
cate itself on the ventral margin, and the peristome of the anterior 


new individual is formed here. 


D The division stages of members of the family Hysterocinetidae corres- 
pond strictly with those of the members of the genus Ancistruma STRAND as 
they have the peristome aud the cytostome of the ventral margin of the body 
(ISSEL 1905, KIDDER 1955, RAABE 1956). 
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The body of the members of the family Hysterocinetidae being 
oriented as above, we come to the conclusion that the thigmo- 
tactic area, in the type of a more or less distinct sucker, lies in the 


anterior portion of the left side of the body. 


SYSTEMATIC POSITION. OF THE FAMILY 
HYSTEROCINETIDAE DIESING. 


On the grounds of the analysis given in the preceding chapter, 
as well as on the basis of other features of the discussed ciliates, 
the family Hysterocinetidae DIESING may be characterized as follows: 

The ciliates — Holotricha — possess a laterally flattened body 
with a varying elongation, more or less oval. The peristome is loca- 
ted on the posterior portion and is supplied with several pseudomem- 
branelles. The cytostome lies at the posterior, dorsal end of the 
peristome. 

In the anterior portion of the left side of the body may be se- 
en a thigmotactic area in the shape of a sucker varying in character 
and provided with myonemes. 


Evenly spaced cilia disappear on the sucker surface. Regular nu- 
clear apparatus, 1—2 contractile vacuoles. Transversally-oblique fission. 

Members of the family Hysterocinetidae are found in the inte- 
stinal tract of Oligochaeta and Prosobranchia. 

These characteristics of the family Hysterocinetidae DIESING are 
based on previously described features of its doubtless representatives. 
These characteristics point to a distinct similarity between this 
family and some less specialized families of the suborder Thigmotri- 
cha CHATTON & LWOFF, namely: the families Thigmophryidae 


CH. & LW: and Conchophthiridae KAHL and even Ancistrumidae 
ISSEL. 


The common characteristics are: 

1. Similar, in all cases lateral (vide p. 7), according to my 
opinion, flattening of the body. 

2. The thigmotactic area is in the posterior portion of the left 
side of the’ body. 

3. Peristome is supplied with differentiated rows of cilia appea- 
ring under the form of pseudomembranelles — common characte- 
ristic of Hysterocinetidae and Conchophthiridae and indirectly of 
Ancistrumidae (vide RAABE 1936). These rows form a left spiral in 
the cytostome of Hysterocinetidae, similarly as in Ancistrumidae. 
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4. The transversally - oblique direction of fission is almost 
identical with that of members of the genus Ancıstruma STRAND. 
5. Parasitic or commensal mode of life. 


As concerns the last point there appears to be a basic diffe- 
rence between the representatives of the family Hysterocinetidae and 
the suborder T'higmotricha. The former live in the intestinal tract 
of Prosobranchia and Oligochaeta while the latter on the gills and in 
the gill or lung cavity of Mollusca. 


The difference between these two biotops seems to be great. 
As stressed however by CHEISSIN (1952), MIYASHITA (1933) and 
KIJENSKIJ (1925), and as confirmed by my observations, it appears 
that the ciliates of the family Hysterocinetidae live only in the po- 
sterior section of the intestine of Prosobranchia and Oligochaeta. This 
section in the case of Prosobranchia does not accomplish any digesti- 
ve or absorbing function, serving only for the formation of excre- 
ments (Kottballen — ANKEL 1}, it cannot therefore be regarded as 
a biotope as specific as the physiologically active parts of the intesti- 
nal tract. 


The path from the mantle cavity of Prosobranchia to the ter- 
minal section of their intestine is topographically very simple. In 
connection with what has been said above a certain physiological re- 
semblance of these two biotops may be assumed, which explains the 
relationship of the ciliates, living in them. 

As regards the occurence of members of the family Hysteroct- 
netidae in the intestine of Oligochaeta, attention should be called to 
the observations and experiments of JAROCKI (1955). They refer to 
ciliates of the family Hypocomidae BUTSCHLI living as parasites in 
the mantle cavity of Gastropoda. JAROCKI stated the occurence of 
these ciliates in the intestinal tract of Oligochaeta living in associa- 
tion with these snails. 

In the intestine of Chaetogaster limnaei K. v. BAEHR living in 
the mantle cavity of Physa fontinalis (L.) he found Heterocineta ja- 
nickii JAROCKI, a parasitic ciliate of this snail. Similarly, in the in- 
testinal tract of the above worm living in the mantle cavity of Bit- 
hynia tentaculata he found a species Heterocineta krzysiki JAROCKI, 
characteristic of this snail. These observations confirmed by experi- 
ments with infection (JAROCKI 1935) give evidence of a certain re- 


1) ANKEL W. E. Prosobranchia GRIMPE u. WAGLER, Die Tierwelt der 
Nord-u. Ostsee, Leipzig. 1956. p. 109. 
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semblance of conditions existing in the mantle cavity of Mollusca 
and the intestine of Oligochaeta living în association with them, and 
allow an explanation of these conditions as concerns Oligochaeta in 


general. 


All the above mentioned common features, comprising the most 
important morphological and ecological characteristics, point to a cer- 
tain relationship between the family Hysterocinetidae and the fami- 
lies of Conchophthiridae and Thigmophryidae, thus offering the pos- 
sibility of including the family Hysterocinetidae in the suborder 
Thigmotricha CHATTON & LWOFF. This suborder contains families 
whose morphological features are difficult to determine in a common 
definition, and which show, according to CHATTON & LWOFF, 
a phylogenetic relationship (confirmed by the ontogenetic develop- 
ment of the members of the family Sphaenophryidae CH. & Lw. — 
RAABE 1938). 


The families of the suborder T'higmotricha represent, roughly 
speaking, a series of adaptations, which do not, however, always tend 
in one direction. It is evident that in this series the family Hyste- 
rocinetidae cannot find its definite place. Nevertheless, the. morpho- 
logical resemblance of its members to those of the families Thigmo- 
phryidae and Conchophthiridae, which are the least specialized fami- 
lies of T'higmotricha, is very distinct, in fact it is more apparent than 
between the families of this suborder themselves. 

This judgement is in close agreement with the opinion of ROS- 
SOLIMO (1925 —26) who says ,,Je suppose que les T'higmotricha CH. 
& LW. et nos Ptychostomum présentent deux séries évolutives paral- 


leles qui emanent d'un seul groupe d'organismes libres‘. 


Basing my opinion on the above given data, I think it possible 
to include the family Hysterocinetidae DIESING, hitherto being 
a group „incertae sedis", in the suborder Thigmotricha CHATTON & 
LWOFF. Its place in the suborder should come beyond of the following 
families: T'higmophryidae CH. & LW., Conchophthiridae KAHL. An- 
cistrumidae ISSEL, Hypocomidae BÜTSCHLI (sensu CHATTON & 
LWOFF !) and Sphaenophryidae CH. & LW.; all these manifestations 
of relationship being almost proved. | 

In the table below |Tab. 1] the most important characteristics 


of the mentioned families are given to show their resemblances and 
differences. 


1) =fam. Ancistrocomidae Ghatton & Lwoff 1959 — compl. auth. 1946. 
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REVIEW OF GENERA AND SPECIES BELONGING TO THE 
2. FAMILY HYSTEROCINETIDAE DIESING. 


Since 1860 twenty two species belonging to this family have 
been described and reckoned among the following genera: 

Hysterocineta DIESING 1866 = Ladopsis CHEISSIN 1918 and 

Ptychostomum STEIN 1860 = Lada VEJDOVSKY 1882. 


The first genus comprises three species: 


Hysterocineta paludinarum (STEIN ) — Ptychostomum paludina- 
rum STEIN 1861 — Lädopsis bithyniae NIKOLAJEWA 1929. 
Hysterocineta benedictiae (CHEISSIN) = Zadopsis 6 


CHEISSIN 1928. 
Hysterocineta eiseniae BEERS 1958. 


In the present paper I give the description of a new species 
belonging to this genus: 


Hysterocineta cheissini sp. n. 


These species, except for some confusion in the description of 
Hysterocineta eiseniae BEERS, exhibit so many common features, and 
correspond so strictly to the type species that it is doubtless safe to 
place them in the same genus. On the other hand, the species Piy- 
chostomum bacteriophilum MIYASHITA 1933 (see below), reckoned 
among this genus by JAROCKI, should be removed from it. As re- 
gards the species from the genus Hysterocineta, described by WICH- 
TERMANN in 1939, l cannot designate its characteristics and syste- 
matic position as this work is unknown to me. 


The inclusion ‚of all the species, described as members of the 
genus Ptychostomum STEIN, or Lada VEJDOVSKY, in one genus, 
cannot be maintained in view of distinct differences occuring among 
them.  Arranging this genus presents some difficulty because of tbe 
lack of uniformity in the descriptions of different species given by 
various authors. l 

At least, I think it necessary to remove the following species 
from the genus Ptychostomum STEIN: 


Ptychostomum simplex (ANDRÉ) — HEIDENREICH 1935 
== Anoplophrya simplex ANDRÉ 1915. 

Ptychostomum bacteriophilum MIYASHITA 1933 and 
Ptychostomum rhynchelmis HEIDENREICH 1935. 


These species depart distinctly from the rest, representing a mo- 
re or less common type of structure. The first one exhibits a very 
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weakly developed thigmotactic apparatus, which in addition to other 
features is sufficient to establish a new genus : Protoptychostomum g. n. 

The two remaining species, on the contrary, are characterized 
by a very distinct sucker, whose development, however, manifests 
quite different tendencies. P. bacteriophilum MIYASHITA, which I tre- 
at as a new genus Kysthothigma g. n., possesses, among other fea- 
tures, a sucker with a closed circumference and additional folds (vi- 
de farhter) The sucker of P. rhynchelmis HEIDENREICH is strengt- 
hened by a highly organized skeletal apparatus — thus .providing 
enough reason to form a new genus Cotylothigma g. n. (vide farther). 

The thirteen remaining species of the genus Ptychostomum 
STEIN, of which I had the possibility to examine only one, are ty- 
pical of the genus, despite some morphological differences and should 
be, I think, left within this genus. Doubtless an exact examination 
of these species may prove that a further disintegration of this genus 
is necessary. At present, however, with uniformity in description, 
and emphasis on different morphological features, lacking, it is dif- 
ficult to grasp the essential differences between the species. 

The characteristic which could serve as a distinct systematic 
criterion, namely the structure and shape of the sucker, is impossi- 
ble to trace, because it varies greatly in the same individual. It de- 
pends upon whether the sucker is contracted or straightened, whether 
the animal is swimming about or is attached. The drawings of dif- 
ferent authors, usually dealing with one of these stages, and repre- 
senting specimens living, or fixed and stained by various methods, 
are not comparable, and do not give an adequate idea of the struc- 
ture of the sucker. 

In order to avoid these difficulties and to obtain more infor- 
mation on problems it is necessary to establish one method which 
may be employed by all workers. I suggest that the technique be 
the silver method of KLEIN, which gives true and easily discernible 
images, and eliminates constant features of the given species, empha- 
sizing, at the same time, distinct differences between species and 


genera. 


Protoptychostomum gen. nov. 


I establish this genus for the species Ptychostomum simplex 
(ANDRÉ) — HEIDENREICH exhibiting a distinctly less-developed 
thigmotactic apparatus, not only in relation to the genus Ptychosto- 
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mum STEIN, but also in comparison to the members of the genus 
Hysterocineta DIESING. The thigmotactic apparatus presents a hardly 
discernible protuberance extending along the anterior body margin on 
the left side. Whether there exists any differentiation in the ciliary 
system HEIDENREICH does not say. It may be, however, assumed 
from his drawings that it is similar to that of the rest of the body 


surface. 


The characteristics of this genus may be given as follows: 

The body is strikingly flattened at the sides, its outline being 
oval. The anterior portion of the left side of the body exhibits 
a slight thickening, which extends along the anterior margin, playing 
the róle of a thigmotactic apparatus supplied with parallel myonemes. 


The oval macronucleus is located in 
the middle of the body and its longer axis 
is pointed vertically to that of the body. 
The minute micronucleus (2 ?) lies close to 
the macronucleus. There are two con- 
tractile vacuoles; in the posterior end of the 
body is a group of food vacuoles near the 

. peristome, which occupies the posterior 
margin. 

This genus contains one species only: 


Protoptychostomum simplex ANDRE = Anoplo- 
phrya simpler ANDRE 1915 = Ptychostomum simplex 
(ANDRE) — HEIDENREICH 1935. 


Fig. 5.  Protoptychostomum The type of ga زود‎ E E 
simplex (ANDRE) acc. to 90 — 62}. Lives in the intestine of Eise- 
HEIDENREICH. niella tetraedra f. tipica (SAVIGNY) [Fig. 5]. 


More detailed description: HEIDENREICH 1955 II. 


Hysterocineta DIESING 1866 
= Ladopsis GHEISSIN 1928. 


According to DIESING'S definition which holds for two of the 
known species of the family Hysterocinetidae, namely H. paludinarum 
(STEIN) and H. benedictiae (CHEISSIN), and on the basis of the cha- 


racteristics of these species, the following definition of genus may be 
established: 
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In shape this genus is similar to the preceding one, except that 
the outline is a more elongated oval. The anterior of the left side 
of the body is supplied with a naked sucker having the form of 
a horse-shoe with widened arms extending posteriorly. The sucker 
is provided with a certain number of myonemes arranged parallely 
to its anterior margin. 


The ovoid or ellipsoidal macronucleus is located in the middle 
ot the body, the longer axis pointed parallel to that of the body. The 
small micronucleus lies at the side of the macronucleus. 

The peristome occupies the posterior margin of the body and 
has the shape of an elongated channel supplied with parallel pseudo- 
membranelles. The cytostome lying at the dorsal end of the peri- 
stome is located postero-terminally or is moved towards the dorsal 
margin. 

In the posterior portion of the body is a very distinctly defined area 
occupied by food vacuoles. This area extends anteriorly along the 
dorsal or dorsal and ventral surface of the body in the form of one 
or two sharply pointed arms. 

The contractile vacuole is located just posterior to the nuclear 
apparatus in the posterior portion of the body outside of the vacuo- 
lized area. 

Besides the two species mentioned a third one belongs to the 
genus Hysterocineta DIESING, namely H. eiseniae BEERS 1958, of 
which some slight departures are characteristic. The most important 
being the occurence of additional- sucker fibers parallel to the body 
axis. It is possible that they correspond to the ,retractors* of M. be- 
nedictiae CHEISSIN. 

The following characteristics of H. eiseniae BEERS are typical 
for his genus: shape of body and sucker, location of the nucleus, 
structure of the oral apparatus. The author does not, however, des- 
cribe the location of the contractile vacuole in relation to the area 
occupied by food vacuoles, which is a very important criterion in dis- 
tinguishing Hy'sterocineta from Ptychostomum. 

I am not taking under consideration the species of the genus 
Hysterocineta from the intestine of Pontodrilus, which was described 
by WICHTERMANN 1959, as I have had no access to this work. 

The representatives of the genus /Iysterocineta DIESING live in 
the intestine of Prosobranchia or Oligochaeta. 

Besides the three named species JAROCKI also included, as I have 
already mentioned, Ptychostomum bacteriophilum MIYASHITA in this 
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genus, on the basis of the topography of the nuclear apparatus. This 
point of view, however, may not be maintained in regard to other 
features of this species, which depart distinctly from those of the ge- 
nus Hysterocineta (vide Ka bacteriophila MIY.). 

As the fourth species of this genus I describe below H. cheissini sp. n. 


Hysterocineta paludinarum (STEIN) 


= Ptychostomum paludinarum STEIN 1860 —1861 
= Ladopsis bithyniae NIKOLAJEWA 1929. 


This species is the type of the genus and corresponds entirely 
with the generic features. The body is flattened laterally and very 
flexible; his outline is an elongated oval. There is a big sucker, gene: 
raly hardły visible, and strengthened only by a few fibers more or 
less parallel to the dorsal portion of the anterior margin [Fig 4, 
PMA DEAS. 4,2] 


Fig. 4. — Hysterocineta paludinarum (STEIN) — drawings from living specimens. 


The area filled with food vacuoles occupies the posterior por- 
tion of the body extending along the dorsal margin towards the an- 
terior in two projecting tips. : 

The ovoidal macronucleus, size 18 X 25 p, is pointed anteriorly with 
its thinner end, the longer axis being parallel to that of the body. 
The micronucleus is located at the side of the macronucleus. Its size 
is 1X 29. The contractile vacuole lies behind the nucleus between 
the arms of the vacuolized area, 

The posterior end of the body is somewhat sharpened. The pe- 
ristome lies distinctly in the posterior of the. ventral body margin 
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reaching its sharpened end which is pointed somewhat dorsally. In 
the posterior of the ventral margin lies the cytostome whose location 
is thus postero-terminal. It seems that the peristome is supplied with 
three parallel pseudomembranelles, made up of very closely set cilia 
about 12 long. 

The cilia are evenly spaced, 9—15y. long. Their rows run longitu- 
dinally at intervals of about 1,5 on the left side and about 0,6 v. 
on the right side. The number of rows amounts to some 120. 

The extremes of the length of the body are from 110 to 160% 
while the extremes of width are from 43 to 60), though in some 
populations the width of the individuals is 58W, the length being 
normal. The diameter of the sucker is about 35%. 

Hysterocineta paludinarum (STEIN ) occurs in the intestine 2 
Bithynia tentaculata (L.) and B. leachi (SHEPP.). TE was Oust. in 


the first species by STEIN (Paludina impura), NIKOLAJEWA and me, 
in the second by STEIN (Paludina similis) and me. 


I stated the occurence of this species in many regions of Po- 
land [Lake Żarnowiec, the district of Warsaw and in Lake Wigry]. 
Infection varies depending upon the kind of water-basin, but is, in 
general, very frequent. 


The rather detailed description of this species, illustrated with 
drawings, which was given by NIKOLAJEWA must be completed 
with observations on the sucker and peristomal structure. 

The sucker of Hysterocineta paludinarum (STEIN) occupies the 
anterior portion of the left side of the body. Between its arms exten- 
ding posteriorly is a narrow furrow-like area. To this depression from 
behind proceed the ciliary rows thus RE it with cilia in contrast 
to the naked surface of the sucker. 

According to the data of NIKOLAJEWA the structure of the 
sucker is strengthened by a very few but relatively strong myonemes. 
The distribution of these is in general invariable or with only slight 
variations. Thus along the dorsal surface of the anterior sucker mar: 
gin 4—5 more or less parallel fibers are disposed and along the ven- 
tral surface there is only one, connected with the former by means 
of its centripetal end [Pl. IIT, Fig. 5]. These myonemes are subpel- 
licular and do not affect the silverline system of the sucker. ! 

! Myonemes are distinctly marked on preparations stained with Ehrlich's 
haematoxylin as dark bands, whereas on specimens stainéd with iron haema- 


toxylin they appear as light bands on a granulated background and are fairly 
discernible. 
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It seems to be doubtless that myonemes are responsible for the 
contracting movements of the sucker resulting in a striking variabi- 
lity of shape. While the ciliate is in motion the sucker is flat with 
arms wide apart, when the animal sinks they ae somewhat nearer 
to each other. As far as I could notice the movement of the cilia 
in the furrow expels the water from between the arms of the sucker 


and the ciliate clings to the base. 


Preparations stained according to the silver method of KLEIN 
enable a thorough examination of the surface of the sucker and its 
relation to the ciliated portions of the body surface. The sucker is 
covered with a dense irregular silver net. Between the arms of the 
sucker enter, from behind, some rows of ciliary basal granules, for- 


ming the ciliation of the furrow. 


The anterior margin of the sucker is sharply marked. It forms 
an arc extending along both arms of the sucker parallel to the body 
margin. Rows of basal granules of the right side of the body come 
together here as well as those of the left side, which are connected 
to the former by the net covering the sucker. ‘Thus the anterior 
surface of the sucker forms a typical anterior connection (die vordere 
Verknüpfung — RAABE 1952) of the ciliary system corresponding to 
that of Conchophthirus STEIN (RAABE 1952 p. 298). This compari- 
son is the more striking that in the latter genus the anterior con- 
nection is also formed on the anterior part of the thigmotactic area, 
which is in general much less developed than in Hysterocineta, though 
in the case of C. discophorus MERMOD it is equally strong, being 
however of a different character (vide RAABE 1954, p. 225). This 
connection in H. paludinarum (STEIN) is sometimes strengthened by 
an additional silver line parallel to the ventral surface aud connec- 
ting rows of basal granules at a distance of 5 to 5 granules from 
the sucker, margin. 


The posterior sucker margin is much less delineated from the 
rest of the silverline system. Its net proceeds gradually into a set 
of connecting fibres by which rows of basal granules are bounded. 
This- is quite obvious when we consider that the anterior border 
originates as a scar resulting from the separation of the anterior filial 
individual, whereas the posterior one is the limit towards which 
rows of basal granules withdrew posteriorly. This „withdrawal“ is, 
however, often incomplete and some rows of basal granules enter 
the field of the sucker network in the mature individual (vide farther). 


21 Studies on the family Hysterocinetidae DIESING 41 


Besides the sucker the whole body of the ciliate is covered with 
rows of basal granules extending in a more or less longitudinal dire- 
ction and parallel to each other. They are bounded transversally by 
connecting fibers. This regularity, however, disappears in the poste- 
rior portion of the body almost entirely. Here the network is scarce 
and very irregular, connecting loosely arranged basal granules, which 
continue to reveal a certain regularity in their disposition. The vi- 
cinity of the peristome shows an entire lack of cilia [Fig. 5]. 

The peristome of H. palu- 
dinarum (STEIN) forms a long 
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area located along the posterior 
portion of the ventral margin. 


Along the middle of the peristo- 


— 
i 


me extend two rows, and on the 


right side one row, of densely 
spaced basal granules forming 
pseudomembranelles. The bases 
of these membranelles are inter- 


connecied and also connected 
with the surroundings by silver- 


lines. As seen on one of my 


preparations fixed by the silver 
method and as confirmed by 


observation of preparations stained \\ 
with haematoxylin, the surface WX 
a : \\ 
of the peristome is concave and UN 
E N 


forms a channel along which 
extend two „fences“ of very 
dense cilia forming pseudomem- اولب وق‎ 

branelles. Along the right edge  pig.5. Series illustrating basal granules 
a third similar pseudomembra- rows in Hysterocineta paludinarum 
nelle may be seen. This chan- (STEIN). X 500. 

nel is terminated in its dorsal part 

by a cytostome. The above described pseudomembranelles continue 
in the cytostome as far as the cytopharynx [Pl. IV, Fig. 6]. 

The structure of the cytopharynx, which leads from the cyto- 
stome towards the anterior of the body into the area filled with food 
vacuoles,is easily discernible on preparations stained with iron haema- 
toxylin. They show that the band which is limited on both sides 
by bases of the pseudomembranelles, on proceeding into the cytopha- 
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rynx, rotates around its wall in a spiral towards the left as seen from 
the! posterior body margin. (It is interesting to note that this direction 
corresponds to: that of the adoral spiral of Ancistruma STRAND). The 
end of the pharynx disappears in the vacuolized plasm as a thin, ar- 
cuate bend, the significance of which I could not determine. 

As I have mentioned, in this species under discussion the area 
occupied by food vacuoles' has a well defined shape and a distinct 
outline. From the main bulk, occupying the posterior of the body, 
two extremities extend posteriorly; the greater along the dorsal, and 
the smaller along the ventral margin. The nuclear apparatus, as 
welł as the contractile vacuole lying just behind it, are located aut- 
side the region of food vacuoles which only surrounds them with its 
arms. “It is a characteristic feature of other known. species of the ge- 
nus Hysterocineta also, as contrasted to the Genus Ptychostomum 


whose contractile vacuole lies in the vacuolized plasm. 


Hysterocineta benedictiae (CHEISSIN) 
= Ladopsis benedietiae CHEISSIN 1928. 

This species exhibits features of the genus. The sucker is small 
but well developed, strengthened by parallely arranged myonemes. 
A bundle of fibers, determined by CHEISSIN as a retractor, extends 
in the plasm from the dorsal part of the sucker towards the poste- 
„rior of the body. The region occupied by food vacuoles extends an- 
teriorly only along the dorsal margin of the body and reaches appro- 
ximately half its length. 

The elongated nucleus is parallel to the body axis. The peri- 
stome lies on the posterior, truncated margin of the body. The cy- 
tostome is distinctly moved towards the dorsal margin. 

The body, as measured by CHEISSIN, is from 200 to 550 in 
length, the width ranging from 40 to 80. in the narrowest and 
from 80 to 100% in the widest part. The extremes of the sucker 
diameter are from 20 to 55. Thus the ratio of the sucker to the 
length of the body is from 1:7 to 1:11. 

Hysterocineta benedictiae (CHEISSIN) was detected by CHEISSIN 
in the intestine of the several Prosobranchia from Baikal. (Siberia) 
belonging to the genera: Benedictia, Kobeltokochlea . and: Baicalia 
(GHEISSIN 1928, 1932). | 

1 repeat the description of this ciliate more extensively in 


order. to compare it with the very closely related: species H. cheis- 
sini sp. n. 


Ek Studies on the family Hysterocinetidae DIESING ` 45 


Hysterocineta cheissini sp. n. 


Tit species corresponds exactly to the genus characteristics 
established on the base of the two preceeding species. 

The ciliate exhibits a very distinct lateral flattening and the 
outline of the body is an elongated oval. The anterior end is roun- 
ded, the posterior is truncated vertically to the body axis [Fig. 6]. 


Fig. 6.  Hysterocineta cheissini sp. n. — drawings from living specimens. 


The posterior margin is occupied by the peristome, supplied 
with strong pseudomembranelles. The cytostome lies at the dorsal, 
peristomal end, that is on the dorsal extremity of the posterior mar- 
gin. Such location of the cytostome is also to be seen iu H. bene- 
dictiae (CHEISSIN). It lies more dorsally than in H. paludinarum 
(STEIN) whose posterior end is not truncated but somewhat pointed. 
The cytopharynx tends in an anterior direction and is relatively long 
and easily discernible [Pl. III, Fig. 5, 4]. 

The elongated macronucleus, size 535 X 20W, is located in the 
middle of the body, its longer axis being pointed parallel to that of 
the body. At the side of the macronucleus lies a micronucleus 2X 1 p 
in size. 

The contractile vacuole is located outside the nucleus, somewhat 
closer to the ventral than to the dorsal body margin. 

The area in which the food vacuoles concentrate, occupies the 
middle of the posterior portion of the body. It extends anteriorly 
along the dorsal margin in the form of a sharp arm, reaching half 
the length of the ciliate. This feature which sharply distinguishes /7. cheis- 
sini sp. n. from H. paludinarum (STEIN) corresponds entirely with 
that. of H. benedictiae (CHEISSIN). Another similar feature is, that 
in both these species there is a distinct and considerable interval bet- 


ween the surface of the posterior portion of the body and that occu- 
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pied by food vacuoles, whereas in H. paludinarum the end of the 
body is almost entirely filled with these vacuoles, no Matter how 
densely they are distributed. 

The sucker of H. cheissini sp. n. is proportionately to the size 
of the body smaller than that of H. paludinarum, being however more 
sharply marked than the former on living, as well as fixed specimens. 
It is strengthened by several myonemes more or less parallel to each 
other and to the anterior border of the sucker. They are distributed 
under the whole surface of the latter. These fibers are located 
asymmetrically to the arms of the sucker, whose arcs in the dorsal 
part reach the anterior portion of the ventral one, which is occupied 
in its posterior end by shorter arcs extending in the opposite direction. 
They do not, however, cross those of the dorsal part. As far as I can 
state, the fibers amount to ten, the seven longer ones being on the 
dorsal and the three shorter on the ventral part. 


The myonemes-system corresponds in general to that of H. bene- 
dictiae (CHEISSIN) (CHEISSIN 1952, tab. IT, fig. 11), but the fibers 
seem to be more numerous, 16 (tab. II, fig. 11) or 14 (tab. I, fig. 4), 
as seen on the drawings of CHEISSIN. I did not notice in H, cheissini 
sp. n. any long fibers of the ,retractor" described by CHEISSIN in 
H. benedictiae CHEISSIN [Fig. 7.] 


Fig. 7. Series illustrating the sucker myonemes of (from left); H. paludina- 
rum (STEIN), H. benedictiae CHEISSIN and H. cheissini sp. n 


The silverline system of the sucker of H. cheissini sp. n. differs 
distinctly from that of H. paludinarum (STEIN). The sucker is cha- 
racterized by a conspicuous disproportion of the arms, the ventral 
being smaller than the dorsal one. It is striking that the distribu- 
tion of the subpellicular myonemes is reflected in the structure of 
the surface network of the sucker. This is not observed in H. palu- 
dinarum (STEIN). The two species differ also in the number of rows 


of basal granules proceeding between the arms of the sucker and into 
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the ciliated furrow. Im H. cheissini sp. n. about 7 of them are to 
be found, whereas in M. paludinarum (STEIN), about 11 may be seen. 

Except on the surface of the sucker, 
and the region of the peristome, similar to 
that of H. paludinarum (STEIN), the body 
of this ciliate is covered with even and den- 
sely spaced cilia. The ciliary rows are clo- 
ser on the right than on the left side of the 
body, particularly in the antericr portion 
[Fig. 8]. They are arranged at intervals o: 


1W and 1,8 ۸ respectively. They are some 


what more sparse than in the species under 
comparison. The number of ciliary rows is 
smaller than in H paludinarum (STEIN), 
ranging from 85 to 90. The cilia are + 101. 
long. Thepseudomembranelle occupies + 30p., 


the length of its cilia being the same 


D Fig. 8. Seri i 1 
as that of the body cilia. The struc- © O s ya 


5 1 1 the basal granules rows 
ture of the silverline system is the same as jy Hysterocineta  cheissini 


in H. paludinarum (STEIN), differing con- sp. u. X 500. 
spicuously, however, from the more complica- 

ted structure of the silverline system of H. benedictiae (CHEISSIN), as 
may be seen on the drawings of CHEISSIN. 

Hysterocineta cheissini sp. n. measures from 85 to 140 ۸ in length 
and + 40% in width, The sucker diameter is about 25, its ratio to 
the body length ranging therefore from 1 : 5,5 to 1 : 5,5. 

The size of the body and sucker. as well as their ratio and 
the lack of a retractor, are the main features which distinguish 
H cheissini sp. n. from the very closely related H. benedictiae 
(CHEISSIN ). 

Hysterocineta cheissini sp. n. lives in the intestine of Bithv- 
nia tentaculata (L.), never occuring, however, in association with 
H. paludinarum (STEIN), as far as I am able to state. I found H. cheis- 
sini sp. n. to be more rare than the latter (which occurs almost every- 
where), namely, in only two of the many biotops examined. One of 
them was a wide but shallow draining ditch, with abundant vegeta- 
tion, encountered on a meadow in the vicinity of Warsaw (Lewinów). 
The snails which I found there were infected exclusively with cilia- 
tes of H. cheissini sp. n. The infection was slight, only few ciliates 
being found in one host. lt is interesting to note that Bithynia ten- 
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taculata (L). found in a narrow (30 cm) and shallow (25 cm) ditch 
with dirty water and few plants was strongly infected with H. palu- 
dinarum (STEIN). 

I also found H. cheissini sp. n. in the rivulet Plutnica which 
falls into the Puck Gulf near Puck. The ciliates were infected exclu- 
sively with H. cheissini sp. n., whereas those found in some of the 
adjacent stagnant waters and further in the Lake of Zarnowiec and 
the rivulet Piaśnica contained only H. paludinarum (STEIN). 


Probably an explanation of this phenomenon could be found in 
a chemical analysis of the water, which analysis I have not been able 
to carry out. 


Ptychostomum STEIN 1860 
= Lada VEJDOVSKY 1882 


After excluding the three previously discussed species, this ge- 
nus, containing many species, may be described as follows: 


The body is laterally flattened. Its outline is an elongated or 
shortened oval. The sucker is placed in the anterior left portion of 
the body and has the shape of an elongated or rounded horse-shoe 
with widened arms extending posteriorly. Through the middle of the 
sucker runs a furrow supplied with cilia. It seems that in all cases 
these ciliary rows are separated from those covering the remainder 
of the body by a non-ciliated area. The sucker is strengthened by 
strong myonemes crossing each other in different directions and dis- 


posed in several levels. 


The elipsoidal or kidney-shaped macronucleus, located in the 
middle of the body, is pointed with its longer axis vertically to that 
of the body. Near the macronucleus, and usually in front of it, lies 
the rather small micronucleus. One contractile vacuole lies in the 
posterior portion of the body occupied by the vacuolized plasm which 


does not project anteriorly as in the genus Hysterocineta DIESING. 


The peristome occupies a part of the posterior margin. In the 
dorsal end lies the cytostome which is considerably moved towards 
the dorsal margin in some species. 


Twelve of the thirteen hitherto known species of this genus 
(excluding the three mentioned) are parasites of the intestinal tract 


of Oligochaeta and only one (P. tanishi MIYASHITA) lives in the in- 
testine of Prosobranchia. 
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Type species: Ptychostomum saenuridis STEIN from the intesti- 
nal tract of Saenuris variegata HOFFM. — Tubifex tubifex MÜLLER. 


Ptychostomum saenuridis STEIN 1860— 1861 


Type of genus Ptychostomum STEIN. 


The body outline is more or less pear-shaped and somewhat 
flattened, particularly in the anterior. The size is 40—65 X 26—401.- 
The narrow anterior end of the body is supplied with a conspicuous, 
round, or somewhat triangular, sucker located on its left side. The 
posterior, distended portion of the body, beginning from + 3/5 of its 
length, is filled with food vacuoles. The dorsal part of the posterior 
margin extends towards the posterior as a projecting tip which con- 
fines the peristome located near the posterior margin and moved 
somewhat dorsally [Fig. 9; Pl. IV, Fig. 8, 9, 10]. l 

The triangular pe- 
ristome, of which the 
base and top are the 
body margin and -the 
cytostome respectively, is 
supplied with a few pseu- 
domembranelles made 


up of combined cilia. 

The nuclear appa- Fig. 9. Ptychostomum saenuridis STEIN — | 
ratus is composed of drawings from living specimens. 
an ellipsoidal macronu- 
cleus, directed vertically with its longer axis to that of the body, and 
a micronucleus which lies near the anterior margin. They are both 
located at about half the length of the body, before the vacuolized 
area. - 

The contractile vacuole is embedded in the vacuolized plasm. 
This fact constitutes a distinct difference from the genus Hysteroet- 
neta DIESING. The area occupied by food vacuoles is strictly de- 
marcated and does not project anteriorly in the form of any kind of 
extremities. 

In complete diastole the shape of the sucker is that of a disc. 
Through the middle of it runs a ciliated furrow from the ventral- 
posterior margin, obliquely and in an upward direction. During 


strong contraction of the sucker the outline of the anterior part of 
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the body is changed conspicuously. ‘The margins of the sucker meet 
in the middle and form a swelling which surrounds a circular de- 
pression. From here exiends a deep furrow, running slightly towards 
the anterior, but mainly in the opposite direction, in which it pro- 
trudes beyond the swollen edge of the sucker. It seems that this is 
the shape of the sucker just before attachment, after which it 
straightens itself. Although the sucker is strong and conspicuous no 
myonemes may be seen on it. This is rather astonishing when com- 
pared with the facts observed in Hysterocinera DIESING and in other 
representatives of the genus Ptychostomum STEIN. 

As in other members of the family the whole body of Ptycho- 
stomum saenuridis STEIN, except the sucker, is covered with cilia 
arranged in more or less parallel rows, denser on the left than on 
the right side. There are about 85 of these rows. The cilia mea- 
sure about 10 p. 

The silverline system of Ptychostomum saenuridis STEIN is, in 
general, homologous to that of Hysterocineta. The main differences 
occur in the surface of the sucker and the structure of the peristome 
[Fig. 10]. 

W The surface of the sucker is cove- 
EN 


U 
S 


red with a considerably more regular 
network. The meshes are elongated in 
a direction corresponding to the body 
axis and are arranged in rows, near to 
each other. Through the middle of the 
sucker runs a furrow, containing rows 
of basal granules, composed of five to 


ten of them, running obliquely to the 


l 
furrow. These rows, as contrasted with 


those of Hysterocineta, do not show, except 
ŻE for one or two extreme ones in some 
Fig. 10. Series illustrating cases, any connection with the rows of 
the basal AR rows in body granules although the (GT er, 
Ptychostomum saenuridis STEIN, = j Lea Ma 
X 500. ments of the latter, as shown by fission 

stages (vide farther) 

It has already been mentioned that the peristome of Ptychosto- 
mum saenuridis STEIN has a triangular shape, part of the posterior 
body margin being the base of the triangle, and the top disappea- 
ring in to the cytostome. Along the ventral side of this triangle three 


rows of closely spaced basal granules may be seen. They obviously 
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correspound to similar rows of Hysterocineta paludinarum STEIN, 
Along the dorsal side of the triangle, as far as I can state, runs one 
similar row which has no correspondent in the peristome of Hyste- 
rocineta. 11 seems that this row enters the cytostome, whereas the 
other three are limited to the surface of the body in the peristomal 
area. The structure of the oral apparatus of the species under discus- 
sion cannot be described in a detailed manner, as it is only slightly 
discernible on stained and silver preparations |Pl. IV, Fig. 12). 


Ptychostomum saenuridis STEIN was found in small amounts 
in the intestinal tract of Tubifex tubifer MÜLLER. About 40% of 
the hosts were infected. The worms were taken from Lake Zarno- 
wiec. They occur more numerously on the rotting bulks. of bulrus- 
hes and reedes in the northern part of the lake. 

It is characteristic that I found these ciliates only in the ter- 
minal section of the worm intestine. The case was similar with Hy- 
sterocineta paludinarum STEIN and various other species, as stressed 
by different authors. 

The description of Ptychostomum saenuridis STEIN given here 
is based entirely on my own material and observations, 


The problem of the species: Ptychostomum saenuridis 
STEIN, P. ,saenuridis STEIN“ — HEIDENREICH and P. iliodrili 
HEIDENREICH. 


The species Ptychostomum saenuridis STEIN was first described 
by STEIN in 1860 as Ptychostomum STEIN (STEIN, 1860, p. 61-62) 
and in 1861 as P. saenuridis STEIN (STEIN. 1861, p. 85) from the 
intestinal tract of Saenuris variegata. 1) ) 

In his work STEIN describes several features which give a de- 
tailed characteristics of the species: 

„Der Körper ist fast eifórmig, stark plattgedrückt, mit planer Bauch- 


seite und mässig convexer Rückseite; der rechte Seitenrand ist stark 


lyThe name „Saenuris variegata was given to different species by various 
writers, namely: 

Saenuris variegata HOFFMEISTER 1842 = Tubifex tubifev MÜLLER 1774, 

S. variegata JOHNSTON 1865 — Lumbriculus variegatus MÜLLER, 

S. variegata FUHRMANN = Peloscolex ferox EISEN 1879. 

It seems that in 1860 the most common species Tubifex tubifex MÜLLER 
were being dealt with. — Data based on information sent by Dr. 7 
MOSZYNSKI, Poznan. (Dr. Ambroiy MOSZYNSKI — outstanding Polish zoolo- 
gist, died in 1940 — compl. 1946). 
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gewölbt, der linke mehr oder weniger einwärts gebogen, der Hinter- 
rand eia wenig abgestutzt und auf der linken Seite in eine kurze 
hakige Spitze ausgezogen“. 

„Der Mund 1) nimmt, wenn es volständig geöffnet ist, das gan- 
ze vordere Ende der Bauchflüche bis etwa auf ein Fünftel der Kór- 
perlänge ein und gleicht dann einem abgerundet dreieckigen seichten 
Saugnapfe'. ,,Der After ist eine stets sichtbare Oeffnung, die rechts 
dicht neben der Zuspitzung des Hinterrandes liegt und nach innen 
zu in einem kurzen, etwas nach rechts gebogenen Kanal führt, in 
welchem seltsamer Weise beständig hin und herflackerndes bórst- 
chenformiges Läppchen enthalten ist‘. 

„Der ovale Nucleus liegt in querer Richtung vor der Mitte 
des Körpers, der contractile Behälter viel weiter nach hinten und 
dem rechten Seitenrande genahert . 

„Das Thier erreicht -eine Länge von 1/24""*, 

„The. next description of Ptychostomum saenuridis STEIN was 
given by MAUPAS (1885, p. 472; pl. XIX, fig. 21, 22) and dealt 
with parasitic ciliates from the intestinal tract of Tubifex rivulorum 
found in the district of Alger. The description of this author corres- 
ponds entirely to the data of STEIN (the cytostome and sucker of 
the ciliate» are however not mistaken as they were by STEIN). Both 
the description and. drawing of MAUPAS stress the characteristic fea- 
tures of this species, namely, the sharpened dorsal end of the poste- 
rior margin of the body, (orientation as given on page 26), the slight 
elongation, the triangular body outline etc. The body is from 55 to 
95» long, and 2/5 of the length in width. These data conform to 
those of STEIN (1/94"" = 945). 2). | 

The species Ptychostomum saenuridis STEIN was not mentioned 
until ROSSOLIMO (1925) described it as a parasite of /liodrilus ha- 
moniensis MICH. The description and drawing of this author are in 


conformity with the previous descriptions, the size being in complete 


1) Obviously it is not the cytostome but the sucker that is being dealt 
with here, just as „der After' in the text below designates the cytostome. At- 
tention should also be called to the different orientation of the body described 
in the present paper on page 26. 

*) Stein uses „Paris measures* (STEIN, 1861, p. 85). Their ratio to the 
metric ones is 1"'—2,256 mm. (According to: MOHR E. Umrechnung der al- 
ten Längenangaben auf das metrische system. Zool. Anz., Leipzig, 124. 3/4, 1958). 
The dimensions of Hysterocineta paludinarum (STEIN) according. to Stein are 


1/14 X 1/58", which amounts to 161X59p and is in agreement with my data 
— p. 20. 
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agreement with that given my MAUPAS; length from 65 to 70 ma- 
ximal width 42h. 

HEIDENREICH (1955) in his excellent work dealing mainly 
with ciliates belonging to subordo Astomata CEPEDE also made an 
attempt to classify the members of the genus. Ptychostomum STEIN 
and on the basis of his own observations concerning the ciliates found 
in the intestinal tract of Tubifex tubifex MÜLLER he made the fol- 
lowing alterations: | 

1. He regarded all the ciliates found in the intestine of Tu- 
bifex tubifex MÜLLER as Ptychostomum saenuridis STEIN only on the 
basis of a common host, neglecting STEIN's description which he consi- 
dered „kann nicht als exacter Vergleich herangezogen werden, sie ist 
bekanntlich dadurch falsch, dass der Mund als After und der Saug- 
napf als Mund gedeutet werden. Es bleibt also nur die Möglichkeit, 
Pt. saenuridis STEIN durch das Wirtstier zu kennzeichnen". 

He also included in the same species the ciliates from the inte- 
stine of Tubifex tubifer MÜLLER described by KIJENSKIJ (1925) as 
Lada issa on the basis of resemblance to those found by him. He 
considered that specimens of Lada issa KIJENSKIJ from the intestine 
of Taupodrilus coccineus were a separate species Ptychostomum issum 
. (KIJENSKIJ). 

2. He excluded the ciliates. described by MAUPAS and ROSSO- - 
LIMO as P. saenuridis STEIN in a new species P. iliodrili. | 

This point of view of HEIDENREICH cannot be maintained. STEIN ’s 
description. in spite of an erroneous interpretation of the cytostome 
and sucker, is in conformity with that of MAUPAS, ROSSOLIMO 
and my own, whereas the very brief description of HEIDENREICH 
does not agree with the original definition and it differs from that 
of MAUPAS and ROSSOLIMO. This is what HEIDENREICH writes 
on the subject: 

„Diese Art ähnelt sehr dem von ROSSOLIMO beschriebenen Pt. py- 
gostomum. Ebenso wie dieses besitzt Pt. saenuridis einen flachen, kreis- 
fórmig bis eliptisch gestalteten Saugnapf...". „Der Kernapparat und 
die Anlage des Pharynx ist etwas seitlich verschoben". „Die Län- 
ge... von Pt. saenuridis ist 75—110p., Breite 35—55p.". As we see 
then the body dimensions given here are quite different. 

The grounds of a common host on which HEIDENREICH inclu- 
des the ciliates in one species are insufficient. It is a known fact 
that several parasitic species, belonging even to the same genus. may 


occur in one species of host. This is evidenced by the occurence of 
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P. chattoni ROSSOLIMO and P. lumbriculi HEIDENREICH in the in- 
testine of Lumbriculus variegatus MÜLLER. HEIDENREICH himself re- 
gards the ciliate described, by MAUPAS from Tubifex rivulorum LAM. 
as a separate species, although the latter name is a synonym of Tu- 
bifex tubifex MÜLLER. 

Taking under consideration what has been said above, the fol- 
lowing conclusions may be drawn: 

1. The definition of the species P. saenuridis STEIN from 
Saenuris variegata, described by STEIN, which is undoubtedly Tubi- 
fex tubifex MÜLLER, should be based on the distinct features given 
by the latter author. The ciliates described by MAUPAS under his 
name, as well as those described above by me, belong undoubtedly 
to this species. Most probable the ciliates described by ROSSOLIMO 
may also be reckoned among the members of this species, although 
the. different host may arise some doubts. 

2. The name ,,Ptychostomum iliodrili* HEIDENREICH (it is not 
clear, why HEIDENREICH gives it as P. iliodrili ROSSOLIMO) beco- 
mes a synonym of P. saenuridis STEIN. 

3. Ptychostomum ,,saenuridis STEIN“ described by HEIDENREICH 
should be treated as a species different from P. saenuridis STEIN. It 
is probable that this form corresponds to P. issum (KIJENSKIJ) descri- - 
bed by the author from Tubifex tubifex MÜLLER and Taupodrilus 
coccineus VEJD. HEIDENREICH, however, distiguishes the mentioned 
forms from these two worms as a separate species, considering the 
one from Tubifex as P. „saenuridis and that from Taupodrilus as 
D issum, as has been said above. l 

Taking into consideration all these doubts the problem of 
whether there exists a separate species P. „saenuridis STEIN“ — HEI- 
DENREICH still remains an open question. 


Other species of the genus Ptychostomum STEIN 


Besides the above described, the genus Ptychostomum STEIN 
comprises several species which must remain within it until more 
detailed investigations disclose considerable differences between them. 
They are as follows: 


Ptychostomum issum (KIJENSKIJ) 1925/6 


The species described by KIJENSKIJ from Taupodrilus (— Rya- 
codrilus) coccineus VEID. and Tubifex tubifex MÜLLER. The speci- 
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mens of KIJENSKIJ found in the intestine of Tubifex are regarded 
by HEIDENREICH as P. saenuridis STEIN. In view of what I have 
said in the chapter dealing with Ptychostomum saenuridis STEIN, this 
opinion seems to be wrong. It is not, however, impossible that spe- 
cimens of HEIDENREICH from Tubifex tubifex find their place here. 
This question remains to be explained. The size of the body accor- 
ding to KIJENSKIJ is: length 60-105p, width 30-85 according to 
HEIDENREICH: length 60-90p., width 48-644. Specimens from Tu- 
bifex tubifex which HEIDENREICH regards as P. saenuridis STEIN 
are, according to him, of the following size: length 75-110%, width 
35-55. 


Ptychostomum chattoni ROSSOLIMO 1925/6 
= Ptychostomum (= Lada) vejdovskyi KIJENSKIJ 1925/6. 


The identification of P. chattoni and P. vejdovskyi was carried 
out by HEIDENREICH, although STUDITSKY has already treated 
them as synonymous (1950). . The host of this species is Lumbricu- 
lus variegatus MÜLLER. 


The size of the body as given by ROSSOLIMO is: length from 
150 to 1505, maximal width 60%; by KIJENSKIJ: 120-1505. X 45-604; 
by HEIDENREICH: 100-170». 

The system of myonemes on the sucker is very characteristic 
of this species (vide HEIDENREICH 1955, III, p. 505 and ROSSOLIMO 
1925,wpo-222). 


Ptychostomum lumbriculi HEIDENREICH 1935. 


This species differs distinctly from the former in shape, body 
dimensions and the myoneme system of the sucker (HEIDENREICH 
1955, III), The host is also Lumbriculus variegatus MULLER. 6 
size of the body according to HEIDENREICH is from 60 to 95% in 
length and 400 in width. 


Ptychostomum wrzesniowskii (VEJDOVSKY) 
= Lada wrzesniowskii VEJDOVSKY 1882. 


The drawings and description of the author reveal a rather o- 
riginal shape of body, but their exactness is- probably questionable. 
The host is Trichodrilus (= Phreatothrix) pragensis (VEJ In): 
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Ptychostomum rossolimoi STUDITSKY 1950 


The host of this species is Limnodrilus nevaensis MICH. from 
Lake Pereslawskoje. It is characterized by an elongated shape of 
the body and a specific, tangled myoneme system of the sucker. 

The body dimensions according to STUDITSKY are: length from 
200 to 500p, width from 75 to 85p.. 

The above mentioned species found in Europe constitute, accor- 
ding to my opinion, certain systematic units, though in dealing with 
them many difficulties arise, due to a lack of uniformity in their 
description, as has already been mentioned. 

« Undoubtedly, the only member of this genus living in the in- 


testine of Prosobranchia constitutes a separate species named: 


Ptychostomum tanishi (MIYASHITA) 
= Lada tanishi MIYASHITA 1927. 


This ciliate lives in the intestine of Viviparus japonicus. A well- 
developed peristome distinguishes this species from other members of 
the genus. The character and structure of the sucker, however, as 
well as the location of the nucleus and the relation of the contrac- 
tile vacuole to the area occupied by food vacuoles, allows them to 
be maintained in the genus Ptychostomum. 

The body dimensions as given by MIYASHITA are: length 
00-1400, width 50-70p. 

There remain only five species of the genus Ptychostomum li- 
ving in the intestine of Oligochaeta from Lake Baikal, thus being 
undoubtedly endemic forms. CHEISSIN (1952) gives a review of the- 
se species. They are as follows: 

Ptychostomum baicalensis (CHEISSIN) — Lada baicalensis CHEISSIN 1928 
Ptychostomum elongatum (CHEISSIN) = Lada elongata CHEISSIN 1928 
Ptychostomum | pygostomum (ROSSOLIMO) = Lada pygostoma ROSSO- 

LIMO 1925 
Ptychostomum assymetricum (CHEISSIN) = Lada assymetrica CHEIS- 

SIN 1928. 

Ptychostomum limnodrili CHEISSIN 1932 


Kysthothigma gen. nov. 


This genus is created for the species Ptychostomum bacteriophi- 
lum MIYASHITA, excluded from the genus Ptychostomum STEIN, on 


the basis of a specific structure of the sucker and nuclear apparatus. 
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The sucker of P. bacteriophilum MIYASHITA differs distinctly 
from the suckers of typical members of the genus Ptychostomum, be- 
cause it forms a closed oval, whereas the others have the shape. of 
a horse-shoe. Trough the middle of the suckers runs a longitudinal 
fissure which is also closed. The floor of it is covered with cilia. The 
sucker of this species is, moreover, supplied with a plasm fold directed an- 
teriorly. The nucleus direction is similar to that of members of the ge- 
nus Hysterocineta. This led JAROCKT to include the species P. bacterio- 
philum MIYASHITA in this genus. In regard to other features this 
appears to be unjustified, 


The characteristics of the genus Aysthothigma may be given as 
follows: 

The body is laterally flattened and has an eliptical outline. 
The oval sucker located in the anterior part of the' left side of the 
body is supplied with a longitudinal, ciliated fissure which is closed. 

The ovoidal macronucleus lies in the middle of the body and 
is directed with its longer axis parallely to that of the body. 6 
micronucleus lies near the macronucleus at its side. 

The cytostome and peristome are similar to those of Ptychosto- 
mum and moved somewhat towards the dorsal margin. The contractile 
vacuole is located in the posterior of the body in the vacuolized plasm. 


This genus comprised one species. 


Kysthothigma bacteriophila MIYASHITA 
= Ptychostomum bacteriophilun MIYASHITA 1935 
= Hysterocineta bacteriophila (MIY.) — JAROCKI 1959. 


Genus type. Size, 70 — 150p. X 50 — 45p. 
The sucker measures 30%. in the longitudinal 
axis. Parasite of the terminal section of 
the intestine of Criodrilus sp. from Japan 
Biest. 


Cotylothigma gen. nov. 


I have established this genus for the species 


Ptychostomum rhynchelmis HEIDENREICH, ex- Fig. 11. 
Kysthothigma bacteriophila 


STEIN, 
cluded from the genus Ptychostomum (MY aec. to MIYASHITA. 


on the basis of its specific structure of the suc- 
ker (distinctly different than in the former species) and of the parallel 
direction of the longer axis of the micronucleus to that of the body. 
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On the basis of the species described by HEIDENREICH which 
constitutes the type of a new genus, the characteristics of the genus 
Cotylothigma may be given as follows: 
| The body exhibits an evident lateral flattening and has an oval 
outline. The sucker which is located in the anterior of the left side 
ofthe body is supplied with a skeletal apparatus, having the form of a ring 
which is disconnected in its posterior part. From this breach run 
posteriorly big, parallel „stielähnliche Skelettstábe" (to quote of HEI- 
DENREICH ). 

The oval macronucleus 
lies in the middle portion of 
the body and is directed with 
its longer axis parallel to that 
ofthe body. The micronucleus 
is located at the side of the 
macronucleus. The peristome, 
according to the drawings of 
HEIDENREICH, is moved to- 


wards the ventral margin and 


is considerably shortened. The 


7 U of contractile vacuole is located 
ee 1 à 
Nm” in the vacuolized area, as in 

A : 1 tychostomum, 
Fig. 12. Cotylothigma rhynchelmis (HEIb.) Br 1 is E ۲ 
acc. to HEIDENREICH. This genus comprises one 
species. 


Cotylothigma rhynchelmis HEIDENREICH 
= Ptychostomum rhynchelmis HEIDENREICH 1935 


Type genus, Size: 110 — 160» X 40 — 65. It is a parasite 
from the intestine of Rhynchelmis limosella; scarce [Fig 12]. 


THE SILVERLINE SYSTEM OF THE MEMBERS OF THE 
FAMILY HYSTEROCINETIDAE DIESING 


The silverline system, as I have been able to state in many 
cases, constitutes a very distinct and convenient systematic crite- 
rion, which was particularly evident during investigations on the 


members of the family Conchophthiridae (RAABE 1955 — KIDDER 
1954). - 
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Investigations of all the members of this family carried out by 
means of KLEIN'S 1) method will undoubtedly allow an explanation 
of many morphological as well as systematic problems hitherto. un- 
solved. 

In my work I have been able to examine only three of the 
species named above. The silverline system of these ciliates shows 
considerable differences, which are the ground for establishing the 
characteristics of species and genera. On the other hand, however, 
its general character remains the same, giving evidence of their close 
relationship. 

The body surface of the members of the family Hysterocine- 
tidae is covered with cilia, their basal granules being generally arran- 
ged in distinct longitudinal rows, more closly on the right than on 
the left side, except for the non-ciliated sucker surface. These rows 
are connected by transverse fibers [Plate VI, Fig. 20—23]. The re- 
gularity of the rows of basal granules disappears distinctly in the po- 
sterior end of the body, on the other hand, however a fairly dense, 
irregular net connecting the granules with each other may be seen here. 

A certain irregularity of the rows of basal granules appears 
also on both body margins, particularly on the ventral one. It is caused 
by the fact that, as we proceed towards the posterior of the body, the 
number of rows is somewhat increased; thus there appear some rows 
which do not reach the edge of the sucker, causing a divergent direc- 
tion of the rows of basal granules [Fig. 5, 8, 10]. 

The peristome of the mature individual is located on or near 
the posterior body margin and is apparently directed vertically to the 
ciliary rows. A more detailed analysis of the ciliary system, particu- 
larly its behaviour during fission, reveal tbe fact that these close 
rows of basal granules, constituting the base of the pseudomembranellae, 
are a continuation of the ventral rows. The change into a vertical 
direction is caused by a conspicuous dorsal movement along the po- 
sterior margin [Plate IX, Fig. 30]. 

The peristome thus displaced in the family Hysterocinetidae 
forms a „posterior suture’ of the silverline system („die hintere Ver- 
knüpfung — RAABE 1955) characteristic of all Holotricha and so 


1) I have lately been employing a certain modification of KLEIN'S me- 
thod based on my own experience, as well as on the data given by CHATTON 
and LWOFF concerning their gelatine metbod. I treated dried ciliates with 
a 2% AgNO, solution 1 mm thick and so exposed them to the activity of light 
(and not in distilled water as before). 
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distinct in the genus Conchophthirus STEIN. The latter, however, 
exhibits a pattern of regular rows of basal granules joining the lines 
of the posterior suture, whereas in the family Hysterocinetidae the 
ends of the rows are tangled an the granules, although arranged in 


rows, are connected by an irregular net [Plate VI, Fig. 16—19]. 


The anterior suture of the ciliary system is formed by the an- 
terior edge of the sucker lying along the anterior margin of the body. 
The rows on the right side are conected directly with the sucker, 
those on the left side, which only reach its posterior edge, are con- 
nected indirectly by the net covering the sucker. The anterior margin 
of the sucker may be regarded as corresponding to the anterior suture 
of Conchophthirus, which is evidenced by fission stages. These point 
to the fact that margin of the sucker is formed at the place where 
rows of basal granules break between two new individuals. Primarily, 
before the naked surface of the sucker was formed, rows from the 
animal's left side reached here also [Plate V, Fig. 15—15]. 


The net covering the sucker surface is strictly limited from the 
front and the sides, whereas in the posterior it is gradually transfor- 
med into a large-meshed network made up by ciliary rows and their 
transversal counections. The sucker has the shape of a horse-shoe of 
which the widened flanks extend posteriorly. Between these flanks 
may be seen a rather narrow, longitudinal fissure. The rows of basal 
granules enter here from the posterior. The connection of these rows 
with the ciliary system of the left side of the body may be preser- 
ved, as in members of the genus Hysterocineta, or it may decline, 
as takes place in Ptychostomum saenuridis STEIN, and (judging by 
descriptions and drawings of different authors) in other ciliates of this 
genus also. In some cases, as for instance in Kysthothigma bacterio- 
phila (MIYASHITA), the rows of the fissure are completely separated 
from the others. 


The facts given here refer to mature individuals. In the po- 
sterior individual of P. saenuridis STEIN and, most certainly, in others 
also, this connection is quite evident during fission and disappears 
only as the sucker is being developed (vide p. 28). 


The net covering the sucker surface is rather dense and rela- 
tively regular. This regularity is very distinct in Ptychostomum sae- 
nuridis STEIN, where the net meshes are elongated and evenly spaced 
in rows, whereas in Hysterocineta their shape varies. This observation 
confirms the data of CHEISSIN (1939). 
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The peristome structure of discussed members of the genera 
Hysterocineta and Ptychostomum reveal differences so distinct that it 
is difficult to give a description of their oral apparatus. In general, 
the peristome appears as a channel extending along the margin of 
the body and supplied with a pair of pseudomembranellae made 
up of cilia, the bases of the former being clearly discernible on 
silver preparations. A detailed picture of the peristome is difficult 
to obtain be cause of its location on the margin due to which 
it is usually covered by the flattening body of the drying ciliate 
[Plate VI, Fig. 16—19]. 


The peristome of both members of the genus 6 
DIESING examined by me is almost identical. This fact confirms 
their relationship as well as a certain pecularity of Ptychostomum STEIN. 


Three rows of dense basal granules may be seen here forming 
the bases of the pseudomembranellae, two of them running close to 
each other in the peristomal depression through the midle of it, 
while the third one extends along the right edge. These rows bend 
at the dorsal end of the peristome and enter the cytostome, wbere 
they line the walls of the pharynx spirally, as shown on preparations 
stained with haematoxylin. 


The peristomal structure of the member of the genus Ptychosto- 
mum examined by me, may be in fact regarded as belonging to the 
same type, if we pass over the differences. Here also occur three 
rows of dense basal granules, although there exists a fourth one, sur- 
rounding the dorsal depression from its dorsal side having a rather 
triangular outline in this species, It seems that the three main rows 
do not enter the cytostome in P. saenuridis STEIN, as they do in 
H ysterocineta. 

The structure of the ciliary system, except for the sucker and 
peristome, is in all the species under discussion almost identical. 
CHEISSIN points to the differences which occur in the transversal 
fibers connecting the rows of basal granules in Hysterocineta bene- 
dictiae (CHEISSIN) and Ptychostomum baicalensis CHEISSIN. He re- 
gards them as generic differences. According to my observations on 
members of these two genera, no such difference occurs. In both 
cases the transversal connections in the peristomal region have a so- 
mewhat different character (dense and more complicated) than in the 
middle portion of the body. In the peristomal region at the poste- 
rior the regularity of the ciliary rows disappears almost entirely. 
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FISTON PROCESSES. 


The fission of the ciliates belonging to the family Hysteroci- 
netidae is in accord with the scheme characteristic of ciliates with 
a peristome located at the end of the body, similarly as in the mem- 
bers of the family Ancistrumidae. The fission narrowing (and in this 
connection the accompanying line along which the rows of basal 
granules break) runs from half the length of the dorsal margin, obli- 
quely and posteriorly, and reaches the ventral margin in its posterior 
portion in the near vicinity of the peristome. Meanwhile, as I have already 
mentioned (vide p. 29), the peristome which was located in the poste- 
rior is moved anteriorly on the ventral margin. 

Investigations of some authors (CHEISSIN 1952, NIKOLAJEWA 
1935) indicate that the peristome of the anterior filial individual ori- 
ginates from the fission of the maternal peristome. Although this 
seems to be a simple explanation of how a new peristome is formed, 
I doubt whether it may be accepted, as it is controversial to the facts 
observed in other ciliates. i 

The results of many investigations illustrated by excellent pre- 
parations of KLEIN (1927—1936) and CHATTON & LWOFF regar- 
ding free living ciliates, give evidence of a different origin of the 
peristome, namely, the peristome of one of the filial individuals is 
formed de novo, whereas that of the other is from the maternal in- 
dividual. This case is the same in the members of the genus Con- 
chopthirus STEIN (RAABE 1934). The peristome of the posterior in- 
dividual, strictly speaking, is formed in some connection with the 
maternal one which passes to the anterior individual. It is formed 
among the continuation of the ciliary rows surrounding the old peri- 
stome, but in fact it is formed de novo. 

In my investigations undertaken to throw some light on these 
problems in Hysterocinetidae, I based my opinion, first of all, on 
preparations stained with haematoxylin and silver preparations [PI, III, 
Figo2, 49 PIHIX; 9325508 

The earliest stages which I was able to detect, show how the 
peristome of the anterior individual starts to be formed. In fact it 
arises near the maternal peristome, but without any relation to it. 
In this early stage the new peristome lies near the ventral body 
margin, somewhat to the right, before the primary peristome aud 
appears as an oblong stripe where the structure of the basal granules 
system disappears. This area is limited on the right by a darker 
band. Along the middle of it run two more, similar bands, which, 
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as far as | can state, are regressed rows of basal granules also lacking 
cilia. The whole structure of the peristome is in this stage very 
indistinct — on silver preparations, beside the darker bands, only 
the outline of the peristome, covered with fine granules, is discernible, 
whereas simultaneously the structure of the maternal individual appears 
very distinctly. Thus, nothing indicates that the peristome of the an- 
terior filial individual is formed by a division of the maternal peristome. 

In further fission stages the new peristome is moved gradually 
along the rows of surroundings basal granules anteriorly and, while 
remaining on the more and more distinctly separating and posteriorly 
exposed ventral part of the anterior individual, it adopts its proper 
position, as this ventral part of the anterior individual contracts. 
Nevertheless, the peristome of the new anterior individual lies rather 
on the ventral than posterior margin, the latter position appearing 
in mature individuals. 

The most interesting processes take place, during fission, when 
the sucker of the posterior individual is being formed. The sucker 
arises where the body of the inaternal individual is covered with pa- 
rallel, unbroken rows of cilia. After a great number of silver prepara- 
tions, revealing different fission stages, I was able to make whole 
series of them and trace these processes in a detailed manner [Plate 
VIE Fig. 94— 99; 31, 32]: 

In the stage when the fission constriction is not yet marked 
and when the maternal individual does not apparently differ from 
the normal mature one, there may be seen a slightly darkened area, 
more or less in the middle of the left side of the body. It is due 
to a dense net occupying an area between rows of basal granules in 
the shape of two ovals lying near and connected with each other. 
This net resembles the ,,accessory net" which is formed where the 
silverline system was damaged (RAABE 1954 p. 227). 

In the next stages there appears a fission „narrowing visible on 
silver preparations as a line along which the rows of basal granules 
are broken. Fragments of these disconnected rows are bound however 
by means of an additional net (comp. RAABE 1954 p. 229). 

In these stages in the posterior individual the ends of the rows 
of basal granules are withdrawn from the area occupied by the 
denser net. Simultaneously the latter becomes more extensive and 
does not connect with the rows of basal granules any more. Gra- 
dually it gains the appearance of the net covering the sucker of the 


mature individual. 
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Simultaneously with the constriction of the narrowing fission 
and the increase of surface covered with the dense net, the anterior 
portion of the rows of basal granules of the posterior individual bend 
slightly towards the new sucker and reach its lateral margins. Simul- 
taneously a certain disturbance appears in the regularity of the rows 
of basal granules of the anterior filial individual, mainly on the 
ventral part in the vicinity of the peristome. Instead of parallel rows 
there appears a scarce irregular net, connecting the dispersed basal 
granules. This disturbance is in connection with the movement of 
the peristome from a position parallel to the rows of basal granules 
to a position secondarily vertical to them. 

In the last fission stages the rows of the right side of the poste- 
rior filial individual connect with the anterior margin of the newly for- 
med sucker (anterior suture), whereas the posterior ends of the rows of 
the right side of the anterior individual connect with the net formed 
between the ends of the rows of the left side (posterior suture). 


On the basis of these observations it appears that the naked 
surface of the sucker is due to a withdrawal of the rows of basal 
granules or they are pushed away by the developing net. This is not 
due, as may seem possible, to their resorption. In no case have I 
stated any phenomena which would indicate that basal granules de- 
cline in this way. 

lt is obvious that the withdrawal of the rows does not concern 
those which are located between the arms of the sucker. They re- 
main in their primary position and form the base of the cilia which 
lime the furrow of the sucker. These rows, however, are also some- 
what „shortened“ and do not reach the anterior margin of the sucker 
in mature individuals. In the representatives of the genus Hystero- 
cineta thése rows constitute a continuation of those of the surface 
of the body. In the representative of the genus Ptychostomum, exa- 
mined by me, the. sections inside the furrow of the sucker are 
separated from their parts outside the area of the sucker. The result 
is that the net extending obliquely to the rows disconnected them, 
and surrounded. the sections inside the sucker from all parts. Judging 
by the description and drawings of different authors these pheno- 
mena are similar to those of other species of the genus Ptychostomum 
and still more striking in Kysthothigma bacteriophila (MIYASHITA). 

The nuclear processes, connected with fission of the examined 
ciliates from the family Hysterocinetidae, agree with the general 
scheme. The contractile vacuoles behave similarly. 
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The fisssion of the vacuolized area which is usually strictly 
confined and has an invariable shape for a given species is of greater 
interest. In Hysterocineta paludinarum (STEIN), for instance, the 
narrowing fission runs in such a manner that the anterior individual 
gets the ends of both „arms“ of the vacuolized area. As the fission 
proceeds these ends fuse by their posterior parts and after the fission 
is completed they form the shape of the letter V characteristic of 
this species. 
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EXPLANATION OF PLATES 


Hysterocineta paludinarum (STEIN) acording to preparation stai- 
ned with iron-haematoxylin (E. H.). X 500. 

Hysterocineta paludinarum (STEIN! during fission. Preparation 
stained with Ehrlich's haematoxylin. X 500. 

Hysterocineta cheissini sp, n. normal individual. E. H. X 500. 
Hysterocineta cheissini sp. n. 


sucker. E. H. X 500. 


during fission with contracted 


. Anterior portion of the body of Hysterocineta paludinarum (STEIN) 


with sucker myonemes shown. Ehrl. haem. X 1209. 


. Peristome and the spiral of cytopharynx of Hysterocineta palu- 


dinarum (STEIN). E. H. X 1200. 


. Posterior portion of the body of Hysterocineta paludinarum (STEIN) 


in early stage of fission as seen from the right side. Showing 
outline of the peristome just being formed. E. H. X 500. 


. Ptychostomum saenuridis STEIN. Individual attached with left 


side. E. H. X 500. 


. Ptychostomum saenuridis STEIN. Individual with contracted sucker. 


E. 11 500. 
. Ptychostomum saenuridis STEIN as seen from dorsal margin. 
Be Hr 500: 
Ptychostomum saenuridis STEIN. Typical nuclear apparatus. 
E. El. X 1200. 


Ptychostomum saenuridis STEIN. Posterior portion of the body 
and peristome shown. E. H. X 1200. 


Silverline system of anterior left portion of body and sucker 
of the examined species. Exact drawings. Separate outline of 
sucker given with each drawing. X 1000. 

Hysterocineta paludinarum (STEIN). 

Hysterocineta cheissini sp. n. 


Silverline system of posterior left portion of body and peri- 
stome of the examined species. Exact drawings. X 1000. 


. Hysterocineta paludinarum (STEIN). 
. Hysterocineta paludinarum (STEIN). Peristome seen from the side 


of the dorsal margin and cytostome. 


. Hysterocineta cheissini sp. n. 
. Ptychostomum saenuridis STEIN. 


Silverline system of the surface of ciliate bodies as seen on 
fragments taken from about half the length of body. Exact dra- 
wings. X 1000. 


. Hysterocineta paludinarum (STEIN). Left side of body. 

. Hysterocineta paludinarum STEIN). Right side of body. 
22. 
. Ptychostomum saenuridis STEIN. Left side of body. 


Hysterocineta cheissini sp. n. Left side of body. 
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Pl. VII—IX. Figs. 24—29a. Series illustrating the formation of a new sucker 

during fission of Hysterocineta paludinarun (STEIN.) Exact dra- 
wings. Figs. 24, 25, 26, 27, 28, 29 show the left side of the 
body of individual during fission. As in drawings given in the 
text [Figs. 5, 7, 10] normal basal granule rows are marked 
by lines. 
Figs. 24a, 25a, 26a, 28a and 29a show the region of the suc- 
ker of the posterior filial individual during stages correspon- 
ding to drawings marked by the same numbers but without 
the letter a. Gradual withdrawal of rows and developing silver- 
line network on the sucker may be seen. x 1000. 

Pl IX. Fig. 50. The formation of the peristome of the anterior filial indivi- 
dual during fission of Hysterocineta paludinarum (STEIN). The 
drawing shows the right side of the dividing body similarly 
to fig. 24—29 (without a). x 575. 

„ 30a. The region of the old and new peristome of specimen the same 
as in fig. 50 under greater magnification and exactly shown. 
Below and near the edge, the old peristome which remain with 
the posterior filial individual may be seen. Somewhat above, 
the slightly differentiated, new peristome which will move 
along the rows of basal granules surrounding it to the an- 
terior individual. X 1000. 

» 31, 51a, 52 and 52a represent two fission stages and the formation 
of the sucker during fission of Ptychostomum saenuridis STEIN. 
Fig. 51a shows the reparation of the rows of basal, granules, 
entering the ciliated channel of the sucker, by the developing 
silverline network. In fig. 50a their continuity is still preserved. 
Magnifications: figs. 50, 51 x 575; 50a and 51a x 1000. Dra- 
wing system as in the drawings of Hysterocineta. 


STRESZCZENIE. 


Praca niniejsza stanowi rozszerzenie i uzupelnienie badaniami 
systematycznymi poprzedniej pracy autora, zawierajacej wyniki badan 
nad przedstawicielami rodziny Hysterocinetidae i ogłoszonej poprzednio 
w języku polskim (RAABE, 1939). Praca zostaje podana w formie, 
w jakiej była przygotowana w 1939 r. Ewentualne nowe uwagi po- 
dane są w odnośnikach z zaznaczeniem daty 1946. 

W pracy niniejszej autor opierając się na materiale trzech ga- 
tunków z rodziny Hysterocinetidae DIESING, a mianowicie: Hystero- 
cineta paludinarum (STEIN), H. cheissini sp. n. i Ptychostomum sae- 
nuridis STEIN oraz nadanych z literatury, podaje wyniki swych badań 
nad systematyką i morfologią wymoczków należących do tej rodziny. 
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1. Autor podaje historyczuy przeglad badan nad przedstawicie- 
lami omawianej rodziny. 


2. Na podstawie analizy üktadu rzeskowego, budowy peristomu 
i innych cech, przeprowadza autor prawidlowa orientacje ciala oma- 
wianych wymoczków, okreslajac splaszczenie ciala jako boczne w prze- 
ciwstawienstwie do szeregu autorów. W zwiazku z tym przyssawka 
jest umieszczona na lewej stronie ciala, co przypomina stosunki pa- 
nujace u przedstawicieli rodziny Conchophthiridae KAHL i innych ro- 
dzin podrzędu Thigmotricha CHATTON & LWOFF. 

5. W wyniku przeprowadzonych badaü wyznacza autor rodzinie 
Hysterocinetidae DIESING stanowisko systematyczne w obrębie pod- 
rzędu Thigmotricha CHATTON & LWOFF. 

4. Podaje przegląd rodzajów i gatunków omawianej rodziny 
i omawia cechy stanowić mogące kryteria systematyczne w jej obrębie. 

5. Tworzy nowy rodzaj Protoptychostomum g. n. dla wyłączo- 
nego z rodzaju Ptychostomum STEIN gatunku P. simplex (ANDRE). 

6. Ustala definicję rodzajową rodzaju Hysterocineta DIESING. 

7. Podaje dokładny opis zbadanego przez siebie wymoczka Hy- 
sterocineta paludinarum (STEIN). 

8. Dla porównania z poprzednim gatunkiem jak i z następnym 
nowym gatunkiem rodzaju Hysterocineta DIESING, podaje autor wg. 
CHEISSINA opis bajkalskiego gatunku H. benedictiae (CHEISSIN). 

9. Opisuje nowy gatunek H. cheissini sp. n. z jelita Bithynia 
tentaculata (L). 

10. Przeprowadza rewizję rodzaju Ptychostomum STEIN i ustala 
dla niego kryteria systematyczne. 

11. Na podstawie własnych obserwacji i danych zaczerpniętych 
z literatury ustala definicję gatunku. P. saenuridis STEIN, starając się 
rozstrzygnąć i wyjaśnić szereg niezgodności w opisach poszczególnych 
autorów. 

12. W związku z tymi niezgodnościami omawia sprawę istnienia 
gatunku odrębnego P. saenuridis STEIN sensu HEIDENREICH i innych 
zbliżonych gatunków. 

13. Omawia krytycznie pozostałe gatunki rodzaju Ptychostomum. 

14. Tworzy nowy rodzaj Kystothigma g. n. dla wydzielonego 
z rodzaju Ptychostomum gatunku P. bacteriophilum (MIYASHITA). 

15. Tworzy nowy rodzaj Cotylothigma dla innego, również z rodzaju 
Ptychostomum wydzielonego gatunku P. rhynchelmis HEIDENREICH. 
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16. Obszernie omawia autor układ srebrochłonny badanych wy- 
moczków, stanowiący doskonałe kryterium systematyczne i wyjaśniający 
znakomicie budowę ciała, ‘a szczególnie peristomu i przyssawki, przed- 
stawicieli rodziny Hysterocinetidae DIESING. 

17. W zakończeniu zajmuje się autor procesami podziałowymi 
omawianych wymoczków, zwracając szczególną uwagę na wyodrębnia- 
nie się peristomu jednego z osobników potomnych oraz powstawanie 
przyssawki drugiego z nich, które to procesy wyjaśnia na podstawie 


sery] preparatów wykonanych metodą srebrową wg KLEINA. 


Praca złożona 2. IV. 1947 r. 
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